Genetic polymorphisms and the effect of cigarette smoking in the comet assay.
A potential genotoxic effect of cigarette smoking has repeatedly been investigated with the comet assay (alkaline single cell gel electrophoresis) and conflicting results have been reported. Besides differences in the methodology and the study design used, genetic differences between the subjects investigated might contribute to the variability of test results. Considering genetic polymorphisms of genes involved in metabolism or DNA repair has led to a better discrimination of smoking-related genotoxic effects in some cases but also led to discrepant results. We therefore evaluated our baseline comet assay effects obtained for nonsmokers and smokers in relation to selected genetic polymorphisms. Our study group comprised 52 nonsmokers and 51 smokers who were strictly selected to exclude potential confounding factors. We chose polymorphisms in the genes GSTM1 and CYP1A1 (Ile462Val) because they take part in the metabolism of genotoxins contained in tobacco smoke. In a subgroup of 32 nonsmokers and 31 smokers we also studied polymorphisms in XPD (Lys751Gln), XRCC1 (Arg399Gln) and XRCC3 (Thr241Val) because they are part of DNA repair pathways involved in the repair of tobacco-related DNA damage. Freshly collected peripheral whole blood samples were tested in the alkaline (pH > 13) comet assay. In all experiments a reference standard (untreated V79 cells) was included to correct for assay variability. An independent second evaluation was carried out for all experiments. None of these approaches revealed a significant difference between nonsmokers and smokers.